
2020 Traffic Signal Design Manual 

 

 

Oregon Department of Transportation 20-i January 2020 
Traffic Standards and Asset Management Unit  Chapter 20 ς Cabinet Print 

Chapter 20 
CABINET PRINT 

Contents 

20 Cabinet Print ......................................................................................................................... 20-1 
20.1 When is a Cabinet Print Required? ............................................................................................. 20-1 
20.2 Who is Responsible for Creating a Cabinet Print? ...................................................................... 20-1 
20.3 Procedure for Producing Cabinet Prints ..................................................................................... 20-2 
20.4 Creating the Cabinet Print .......................................................................................................... 20-3 
20.5 332S Cabinet Print (Page 1 ς cabinet layout).............................................................................. 20-2 
20.6 332S Cabinet Print (Page 2 ς Input File) ..................................................................................... 20-3 

20.6.1 Detector Input Location (Signal Timer Responsibility ς Use Excel File) .......................................... 20-5 
20.6.2 AC Isolator Location (Signal Timer Responsibility ς Use Excel File) ................................................ 20-6 
20.6.3 DC Isolator Location (Signal Timer Responsibility ς Use Excel File) ................................................ 20-7 
20.6.4 Pedestrian Detector Termination ................................................................................................... 20-8 
20.6.5 Fire Preemption Detectors (Signal Timer Responsibility ς Use Excel File) ..................................... 20-9 
20.6.6 Fire Preemption Detection Termination ...................................................................................... 20-10 
20.6.7 Detector Input Termination ......................................................................................................... 20-11 
20.6.8 Additional Information about the Input File ................................................................................ 20-13 

20.7 332S Cabinet Print (Page 3 ς Output File) ................................................................................ 20-14 
20.7.1 Main Output File (Front View): ..................................................................................................... 20-16 
20.7.2 Main Output File (Back View) ....................................................................................................... 20-17 
20.7.3 Conflict Monitor Diode Card......................................................................................................... 20-18 
20.7.4 Auxiliary Output File (Front and Back View) ................................................................................. 20-10 
20.7.5 Additional Information for the Output File .................................................................................. 20-11 

20.8 332S Cabinet Print (Page 4 ς C1 Pin Assignments & Test Switch) ............................................ 20-13 
20.9 332S Cabinet Print (Page 5 ς Electrical Diagrams) .................................................................... 20-14 
20.10 332S Cabinet Print (Page 6 ς Intersection Drawing) .......................................................... 20-15 
20.11 332S Cabinet Print (Page 7 ς Detection Drawing) .............................................................. 20-20 
20.12 Background/Reference Information .................................................................................. 20-24 

20.12.1 Flashing Yellow Arrow and Conflict Monitoring ........................................................................... 20-24 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2020 Traffic Signal Design Manual 

 

 

Oregon Department of Transportation 20-1 January 2020 
Traffic Standards and Asset Management Unit  Chapter 20 ς Cabinet Print 

20 /!.Lb9¢ twLb¢ 
 
The cabinet print is a schematic representation of the components that are inside the controller 
cabinet.  This schematic is used mainly by TSSU, Region Electrical Crew, and Region signal 
timers.   
 

A hard copy of the cabinet print is required to be in the controller cabinet at all times. 

20.1 When is a Cabinet Print Required? 

A cabinet print is required for all new signals, the first stage for temporary signals, and any 
modification to an existing traffic signal that will require a change (addition, deletion, or 
modification) to the components inside the controller cabinet.  The cabinet print must be 
accurate for proper maintenance and timing of the intersection.   

20.2 Who is Responsible for Creating a Cabinet Print? 

The signal designer is responsible for creating the initial cabinet print(s).  The initial cabinet 
print should be submitted at DAP, when the basic signal equipment layout and normal phase 
rotation are known.   It is critical that the signal timer has adequate time to review and 
comment on the detector unit placement/zones and provide zone configuration information 
(shown on Sheet 7) as early as possible in the design process.  The cabinet print should be 
revised as necessary during the design phase based on comments received and completed 
before the equipment arrives at TSSU for testing (during construction).             
 
The Traffic Signal Standards Unit is responsible for creating the final version of the cabinet print 
from the red-line as-builts provided by TSSU after installation.       
 

A Cabinet print reflects the conditions shown in the sealed plan sheets and therefore does 
NOT require a P.E. Stamp.  
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20.3 Procedure for Producing Cabinet Prints 

An internal ODOT folder has been set up to process the various stages of the cabinet print (from 
start to final version).  The location is:  \ \scdata\Traffic Signals   Within this server folder there 
are seven subfolders, listed in the order they are used in the process.  The process for using the 
subfolders is explained in the READ ME document.  See Figure 20-1: 
 

1. Incoming ς This is open to anyone: read, write, delete, etc.  
2. TSSU Chamber ς This is open to anyone to see and copy files, but only TSSU can write, 

delete, etc. 
3. TSSU Field Testing & Region 1 Field Testing ς these are open for anyone to see and 

copy files, but only TSSU can write, delete, etc. 
4. TSSU Finished & Region 1 Finished ς these are open for anyone to see and copy files, 

but only TSSU can write, delete, etc. 
5. Final Cabinet Prints ς this is open for anyone to see and copy files, but only Traffic 

Standards can write, delete, etc. 
 
Figure 20-1 | Scdata Traffic Signals location for cabinet prints 

 
 
Key information for the Traffic Signal Designer: 

1. The cabinet print files (both DGN and PDF) are required in the appropriate INCOMING 
subfolder at DAP.  The signal designer should address all comments received on cabinet 
print before the equipment arrives at TSSU (this is typically 2 to 6 months after the 
project plans are approved).  However, a fast track project may reduce that time to 4 to 
8 weeks.  Non-ODOT designers should e-mail the files to the Traffic Signal Engineer who 
will then place the files in the subfolder.  Plan accordingly, as failure to produce the 
cabinet prints in a timely manner may impact the design and construction schedule. 

2. The Traffic Signal Designer must contact the Region Signal Timer and request they place 
the signal timing files within the appropriate INCOMING subfolder.  The same time 
frame described above applies. 

If modifications to the cabinet print DO NOT match the conditions shown on the most 
current, sealed plan sheet(s) for the intersection, a new plan sheet is required (as-built).   

file://///scdata/Traffic%20Signals
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20.4 Creating the Cabinet Print 

Each intersection should have its own cabinet print file.  The file name should begin with the 
TSSU ID number and abbreviated intersection name using the highway route number, for 
ŜȄŀƳǇƭŜ ά04023_99Wψ[ŜǿƛǎōǳǊƎwŘέΦ   
 
The cabinet prints are created in microstation.  There are five different types of cabinet print 
base files available on the Traffic Signal Standards website depending on what type of cabinet is 
used.  Select the correct base file for each intersection on the project: 

¶ 332S cabinet print 

¶ 332 cabinet print  

¶ 336 cabinet print 

¶ 334 ramp meter cabinet print 

¶ 334 count (ATR) cabinet print 

 
The base files are available at: http://www.oregon.gov/ODOT/Engineering/Pages/Signals.aspx 
ǳƴŘŜǊ άaƛŎǊƻ{ǘŀǘƛƻƴ ŎŀōƛƴŜǘ ǇǊƛƴǘǎέ.   
 
!ƴ ŜȄŎŜƭ ŦƛƭŜ ά5ŜǘŜŎǘƻǊ /ƻƴŦƛƎǳǊŀǘƛƻƴέ ŦƻǊ ŜŀŎƘ ŎŀōƛƴŜǘ ƛǎ ŀƭǎƻ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǇǳǘ 
file (page 2) and the detection drawing (page 7).  The signal timer is responsible for filling out 
the information correctly in the excel file and the signal designer will import that information 
into the microstation file.  These excel files and information on how to import the excel file 
using Axiom Office Importer is found at the website mentioned above for base files.    
 
The Signal Designer should also look in the FINAL CABINET PRINTS folder for existing 
information before starting a new cabinet print file:    \ \scdata\Traffic Signals\Final Cabinet 
Prints.  A copy of the existing files may be used and modified for the project.  However, creating 
a new cabinet print file will be necessary for a new traffic signal or when replacing an existing 
cabinet with different style cabinet (e.g. replacing a 332 with a 332S).    For signal Designers 
outside of ODOT, contact the Traffic Signal Standards Unit to obtain existing cabinet print 
information. 
 
In the microstation base files, the areas that can be modified are typically shown in red. They 
are populated with the standard phase layout.  There are different levels that can be turned on 
or off depending on the equipment that is installed (see the additional instructions for using the 
DGN files on the website).  The typical areas that require modification include: 

¶ The title block identifying information (i.e. intersection name, City, Hwy, MP, TSSU ID 
number, date and revision remarks)The input file (front view and side view) 

¶ The Input and Output file (front view and back view) 

¶ The intersection drawing and the intersection detection drawing 

The cabinet print needs to show what is actually used and its intended function.  If an area is 
unused, it should be blank.  The other information contained in the cabinet print shows 
standard electrical schematics that apply to each type of cabinet and are generally not 
modified.    

http://www.oregon.gov/ODOT/Engineering/Pages/Signals.aspx
file://///scdata/Traffic%20Signals/Final%20Cabinet%20Prints
file://///scdata/Traffic%20Signals/Final%20Cabinet%20Prints
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Cabinet prints are formatted for printing on 11x17 paper. 

 

NOTE!  All figures in this manual show a 332S cabinet with a C11 connector.  The cabinet print 
layout for the 332 without a C11 connector, 336, and 334 cabinet will be slightly different, but 
all contain similar elements.  The basic information in this manual can be used in conjunction 
with the appropriate base file. 

20.5 332S Cabinet Print (Page 1 ς cabinet layout) 

Page 1 of the 332S cabinet print shows the front, rear, and both side views of the cabinet.  
There is not a lot to modify on this sheet, but certain levels and/or references will need to be 
turned-on or off to show the correct site specific equipment, (i.e. communication equipment, 
battery back-up, etc.).  See Figure 20-2. 
 
Figure 20-2 | 332S Cabinet Print (page 1) 

 
 
 
 

 

 
 
 

 

Various equipment on (different levels) can be turned on and off based on 
site specifics (video detection, communication equipment, etc.).  Generally, 
the info on these levels does not be to be further modified.  
 

Title block area needs to be 
filled out as directed 
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20.6 332S Cabinet Print (Page 2 ς Input File) 

Page 2 of the 332S cabinet print shows the input file.  This sheet requires filling in the 
information for all the input equipment used.  The signal timer is responsible for filling out the 
majority of the input file information in the Detection Configuration Excel file which is then 
imported into the microstation cabinet print by the Signal Designer.  The basic input equipment 
(i.e. loop amplifiers, video rack cards, radar rack cards, DC isolators, AC isolators, fire 
preemption, etc.) that needs to be filled in is shown in Figure 20-3Σ ǿƛǘƘ ǘƘŜ ǎƛƎƴŀƭ ǘƛƳŜǊΩs 
responsibility shown shaded in blue.  Each bubble note in Figure 20-3 is numbered and 
described in more detail in the next sections.  Important additional information about the 
input file is in section 20.6.8.   

 
Figure 20-3 | 332S Cabinet Print (page 2 ς Input File)  

 
 
 
 
 
 

 
 
 
 
 
 

1.) Detector input location 
(fill in equipment and 
modify phase if necessary) 
 

2.) AC Isolator location 
(for RxR preemption) 
 

3.) DC Isolator location 
(for pedestrian detectors) 
 

5.) Fire Preemption detectors 
 

7.) Detector input termination (fill out 
phase and loop detector number).  If 
loops are not used, leave this area 
blank. 
 

4.) Ped detector 
termination (fill in phase) 
 

6.) Fire Preemption 
detector termination (fill 
in phase) 
 

Signal Timer is responsible for 
providing info (#1, #2, #3, and #5) in 
excel file.  Signal Designer then 
imports excel info into microstation 
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For reference, Figure 20-4 shows the actual front view of the input file in a 332 cabinet. 
 
Figure 20-4 | 332 Cabinet ς Input File (Front View) Actual View 

 

  
 
 
 
 
 
 
 

 
 

Loop Amplifier 
 

DC Isolator (for ped 
push buttons) 
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20.6.1 Detector Input Location (Signal Timer Responsibility ς Use Excel File) 

This spans slots one to slot ten (with the possibility of slot eleven and twelve ƻŦ ǘƘŜ άLέ 
file used as needed).  When SDLC connection is used, slots 1 thru 10, I11, and I12 will be 
blank.  When SDLC is not used, equipment will be placed in the input file (for loops, 
video, radar, etc.). The example below shows where the signal timer will fill in the 
information (using the Detector Configuration excel file which automates the majority of 
items shown below).  See Chapter 20 for more information on completing the cabinet 
print.  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
Equipment used in the detector input location: 

¶ 222 = Loop detector amplifier 

¶ ±LtΥ ¢ Ґ ±ƛŘŜƻ LƳŀƎŜ tǊƻŎŜǎǎƻǊ όŦƻǊ ŎŀƳŜǊŀ ά¢έύ 

¶ п LκhΥ ¢ Ґ п ŎƘŀƴƴŜƭ ƛƴǇǳǘκƻǳǘǇǳǘ ƳƻŘǳƭŜ όŦƻǊ ŎŀƳŜǊŀ ά¢έύ 

¶ н LκhΥ ¢ Ґ н ŎƘŀƴƴŜƭ ƛƴǇǳǘκƻǳǘǇǳǘ ƳƻŘǳƭŜ όŦƻǊ ŎŀƳŜǊŀ ά¢έύ 

¶ RADΥ¢ Ґ wŀŘŀǊ ǳƴƛǘ όŦƻǊ ǊŀŘŀǊ ǳƴƛǘ ά¢έύ 

Equipment goes in the first row 
below the slot location.  The 4 1/0 
for camera C spans two slots 
 

Check mark the box if the 
slot/channel is being used.  I6U is 
shown as being used 
 

Equipment goes in the first row 
below the slot location.  The 2 1/0 
for camera C spans one slot 
 

The default phase will be shown 
here ς make sure to modify this if 
the default phase is not being used 
(i.e. slot J10U will be reprogrammed 
to phase 7, not phase 8).  Note: The 
maxtime number and the C1 pin 
number NEVER change. 
 

Signal Designer will import  
entire input file from excel (signal timer 
configures the excel file)  
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20.6.2 AC Isolator Location (Signal Timer Responsibility ς Use Excel File) 

This is located in slot J12 (J12U is for the PCOI input and J12L is for the VCOI Input).  This 
location is used for railroad preemption.  The equipment module number is 255 (a 252 is 
used in 332 cabinets).  The example below shows where you fill in the equipment.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Check mark the box if the slot/channel 
is being used.  Both the PCOI and VCOI 
inputs are being used 
 

Equipment goes in the first row 
below the slot location.  The AC 
isolator for a 332S cabinet is 255 
 

Signal Designer will import  
entire input file from excel 
(signal timer configures the 
excel file)  
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20.6.3 DC Isolator Location (Signal Timer Responsibility ς Use Excel File) 

This is located in slots I13 and I14 and is used for push button detection.  The standard 
phasing is shown in the diagram.  The equipment module number is 242.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Equipment goes in the first row 
below the slot location.  The DC 
isolator equipment number is 242 
 

Check mark the box if the slot/channel 
is being used.  All 4 ped phases are 
used in this example.   
 

Signal Designer will import  
entire input file from excel 
(signal timer configures the 
excel file)  
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20.6.4 Pedestrian Detector Termination 

This shows the terminal block where the pedestrian detectors are wired.  Fill in the 
phase for the pedestrian pushbuttons being used. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Fill the box with the phase.  Standard 
phases are shown here. Leave blank if 
ped phase is not used.   
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20.6.5 Fire Preemption Detectors (Signal Timer Responsibility ς Use Excel File) 

This is located in slots J13 and J14 and is used to provide the input for fire preemption.  
The equipment modules for fire preemption detectors are 752 (Opticom phase selector) 
and 2140 (Tomar Stobecom II O.S.P.). 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Equipment goes in the first row below 
the slot location.  The equipment number 
is either 752 or 2140 
 

Check mark the box if the slot/channel 
is being used.  All 4 EV phases are used 
in this example.   
 

Signal Designer will import  
entire input file from excel 
(signal timer configures the 
excel file)  
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20.6.6 Fire Preemption Detection Termination 

This shows the terminal block where the fire preemption is wired.  Mark the check box if 
the EV channel is being used. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Check mark the box if the slot/channel 
is being used.  All 4 EV phases are used 
in this example.   
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20.6.7 Detector Input Termination 

This shows the terminal block where the vehicle detection is wired (TB5 and TB6).  In a 
332s cabinet, this location should remain blank when using video, radar or SDLC as 
shown in the first example below (display the proper models as per the microstation 
base file instructions).  Loop detection is the only type of detection that requires 
entering info and is shown in the second example on the following page.   
  
 
 

 

 

Leave TB5 and TB6 Blank if 
using Video, Radar or SDLC 
 










































































